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MONTHLY WEATHER REVIEW.

DECEMBER, 1586,

Escanaba, Michigan: the steam tug ¢ Swain,” havingin tow
the schooner ¢ Swallow,” left port on the morning of the 6th
for Detroit. This was the last vessel to leave port this season
and navigation was practically closed on that date.

Milwaukee, Wisconsin: there was more ice in Milwaukee
Bay at the end of the month than there has beeun in any De-
cember during the past ten years; on the 31st three propellers
were fast in the ice for several hours.

Erie, Pennsylvania: the propeller ¢ Philadelphia,”” of the
Anchor Line, reached this port, by forcing her way through
the ice, on the morning of the 7th; this was the last vessel to
arrive at this port, and navigation was closed for the season.

Sandusky, Ohio: Sandusky Bay became frozen over on the
1st and navigation was closed for the season. All steamers at
this port have gone into winter quarters.

Little Rock, Arkansas: the steamer ¢ Ella” arrived on the
15th, but, owing to the low stage of the water in the Arkansas
River, was unable to depart. On the 27th the river was navi-
gable for small boats only.

Louisville, Kentucky: on the 22d and 23d the Ohio River
was filled with heavy floating ice which impeded the progress
of steamboats. .

Leavenworth, Kansas: the Missiouri River at this point was
frozen over from the 4th to 10th and from the 27th to 31st; on
all other days of the month it was filled with heavy floating
ice.

Rochester, New York : the Genesee River became frozen on
the 24, closing navigation for the season.

Philadelphia, Pennsylvania: ice formed rapidly on the Dela-
ware and Schuylkill rivers during the 5th, making navigation
dificult. Navigation on the Schuylkill River closed this sea-
son unusually early and a large number of canal boats were

" ice bound.

In the following table are shown the danger-points at the
various river stations; the highest and lowest depths for De-
cember, 1886, with the dates of occurrence, and the monthly
ranges:
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ATMOSPHERIC ELECTRICITY.
AURORAS.
Mount Washington, New Hampshire: a faint auroral light'
was observed from 9.50 to 11.30 p. m. of the 17th; it was ac-
companied by no streamers or other distinctive features.

Fort Buford, Dakota : an aurvoral light of a pale white color
appeared on the northern horizon at 9.28 p. m of the 22d; it
extended from northwest to northeast and to an altitude of
about 15°. Between 10.15 and 10.25 p. m. a few white stream-
ers, extending to an altitude of 27°, were visible in the north.
The aurora was obscured by clouds at 11.45 p. m. .

Saint Vineent, Minnesota: an aurora was observed in the
north at 11 p. m. of the 25th; it first appeared in the form of
a low line of light extending from north to northeast, and hav-
ing an altitude of about three degrees. At 11.15 p. m. the
light had become wider and white beams shot npward from
different parts of the base. At the base the colors increased”
in intensity, showing successively white, lemon, orange, and
red, the last-named color was the last to disappear, remaining
visible until the early morning of the 26th.

Bismarck, Dakota: an auroral arch extending trom azimuth
150° to 225° and to an altitude of 30° was seen at 12.45 a. m.
of the 26th. The maximum intensity occurred at 1.15 a. m.
when beams of bright light extended to an altitude of 40°,
The display ended at 7.45 a. m.

Marquette, Michigan: an aurora was visible from 9.156 to
10.20 p. m. of the 29th; several streamers extended to a height
of 40°.

Other auroral displays were observed during the month, as
follows : '
Mlgt.——Escanaba, Michigan ; $Green Bay, Wisconsin ; Gardiner,

aine.

2d.—Escanaba, Michigan; Embarras, Wisconsin.

4th,—Nashua, New Hampshire,

7th.—Moorhead, Minnesota.

19th.—Wellsborough, Pennsylvania.

15th.—Sandwich, Illinois.

17th.—Gardiner, Maine.

20th.—Eastport, Maine.

22d.—Bismarck and Fort Totten, Dakota; North Volney
New York. ?

23d.—Bismarck, Dakota.

25th.—Fort Totten, Dakota; Helena, Montana.

26th.—Poplar River, Montana.

28th.—Mackinaw City and Escanaba, Michigan; Nashua
New Hampshire ; Embarras, Wisconsin. A
29th.—Mackinaw City and Escanaba, Michigan.
31st.—Delavan, Wisconsiu.

ELECTROMETER READINGS.

[Prepured under the dircction of Prof. T. C. MENDENHALL, Assistant. ]

Observations have been made regularly at 9 a.mm., 11 a. m,
1 p. m., aud 3 p. m,, daily, at the gix stations now supplie
with electrometers. At Washington City, owing to severity
of the weather, observations at the top of the Washington
Monument were only made with difficulty. On December
11'51!'ih, during cold, rainy weather, values were obtained as
ollows:
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| 12,08 Py Miceaionniiien 125 — 72
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1215 p. M... 225 6

i 12,20 p m.... 500 132
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Sparks could be obtained at the Monument by connecting'
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Table of miscellaneous meteor oloqual data for l)('ccmber, 1886——Saqnal Service obeervatzorw.
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Cleveland . 690( 29,36 '4-.031 30,12 | 30.5 S5 4] 29,47 |13l 121 25.3— 4.7) $2.611, 32.41 0.317  16.452.327.7 17" 5.814.76. o| 18.3) 3.57H 0.88 7,183 sw. 3 wo | 217[1410] 7
Sandusky. 638[ 29.45 —1-.00: 30.15 30. l 4 3l o>| 24.4|— 8.0; 57.9(1! 3.8) 3.7 2[ 17.4/54.2 ) 2.9714 0.19| 9,189, Kw, , 52| n. 15' 151312 6
Toledo .. 651) 29.43 |4-.07| 30,15 30. 4 | 4 1.14, 22,3 4 28.9/— 0.7,28; 14.5!55.1 7 2.78+ 0.27) 6,184, w. , 32/ w. | 1ia5li5l of 7
Dotroit.. -39 +.06] 30,13 | 30.63 | 4 a3is 24000 5. o 30-2 3.538 17.549.3 4 2.21— 056 6,213 w. 38| nw. | Thgiaa, 4
Port Stan i l . . e ] : e
Upper lake region, I | i . i o . o] :
G"I;é'" Bay .. 7 | 616120.44 ........" 30,15 | 36.76 | 4! 29.62 114 ’-’45 :3.8}.........;' 43.8; 91 21.31—21.0,27 5.8:64.830, 4 r 4 o! 1.360 e, ) 29! w. I leu 111 8
Alpena .. 609, 29.39 '+4-.07, 30,08 | 30. 68[ 4] 29.47 [13|1.31° 19.9|— 3.7 52.6,10; 2L.§ 1,730 14.1:54.3118.8'24; 3.3112/85, 5 1.97|— 0.42! 6,860! w. i 31| nw. [1416.19i1| 1
Escanabn . 608, 20.41 14-.09) 30.11 | 30. 7: ] 429.58)14)1.12] 15,0/~ 5.8 38.7] 9} 22.4|—15.2,27] 6.9:53.9126. 7. 112(7(,_9‘- 8.7 0.90|— 0.93| 6,323} ww. . 28| sw. zo'w 716 8
(3rand Haven. 620, 20.42 14-.07" 30.11 | 30.63 | 4] 29.51 |14[1.12; 22.5— 6.7! 49.111 28,0 3.4:30, 15.6/52.5123.1] 5, 2.1'10 79,4I 16.9! 1.67|— o0.95| 8,653| sw. 39| sw. 21,19'21 6 4
Mackinaw Clty 605! 29.38 .06 30,06 3069 420,51 '13[1.18) 22.00— 3.3 45.7,10, 27.4| 0.229! 16.7/45.521.7|14] 3.3! 8j73.8! 15.6) 0.99i— 3.20| 9,719| w. 36 w, 1glt 2
Marquette....... 672 29.32 |1-.00| 30.09 1 30.70 | 4| 29.56 201, M, 15.6(— 6.6/ 42.4 10] 22.5—12.527|  9.4/54.9/21.9] 9 3.7’12,,9,;{ 10.3! 2.79'4 o.71; B, 8oy w. 34| w 27 18' 2
ort Huron 639} 29.40 | +.08) 20,12 | 30.63 | 4, 29. 47 113116 20.3l— 6.7 45.9l10; 26 Bi— 1 9|a8! 12.4/47.823. 8 9! 5.9 18 77.4! 14 3l 1.705—- 0.07{ 8,331, 8. 38 w. iy X4 g 19 4
Chicugo. 661} 20.43 [}.091 30.16 : 30,65 * 4| 29.57 :14'1.15) 25.0/— 3.9' 59.8}11] 33.7\— 9.5:27] 16.8/09.3]29. 7'2’| 9. 2-\,0'&5.5’ 18.2) 1.26— o.54] 5,111 8. ! 28] w. t12i1112] 8
Milwank 697| 29.35 | +.08! 30.14 { 30.69 | 4| 29.56 i14]1. 13 17.5|— 7.0] 47.6) 9] 25.5—17.3|27 9.0164.930.1j20; 6.0'10'81.3| 12.6] 2.03i4 0.14] B,108] w. | 39 w, 113|10[15] 6
Dl;:uth. ; 672 29.39] 07, 30.17 ,30.85 41 29.54 ,20 1.300 B.o— 7.6|. 42.0 m‘ 18,2]—20.8.27.— 0.1 62.8129 017, 5.1' m|74 7! 2.2! 0.93|-— 0.40, 4,174 bw. ! 331 nw. ,im 8‘13’10
{reme northioes H '
Moorhend coeusene.... 920 29.14 +.11) 30,23 I309 32959 20: 34}— 0.3:—11.1) 33.6! 9 9:1|—34.7 4—10. 1168.3136.7 4l 7.01176.4— 5. gl 0.53— o.29] 7,173} v. ., 34| nw. zun',o; 4
Saint Vincent 804l 20.28 ‘4. 111 30,24 3o. 3l 20, 47 Zﬁx 50l~ 0.7|— 6.4| 36.2| 9| B.6—38.3|26/—10.7.74. 5[3% -3| 4] 3.8h10179.3'— 5.5 0.27)— 0.29| 4,347 n. ! 39 n. 5 3l
Bismarck .. ... 1,694] 28.31 11131 30.25 | 30, 94 3 29, 64 1ols’ :,o, 4.2—10.0) 46.9|20] 16.0|—34,0|26l— 5. ol 114 ©. 6' 2'o1 9 2.1 0.76|— 0.01] 3,527, nw. | 15" nw. l20L3 4.
Fort Buford 1,930| 28.05 [f-.08| 30.16 30.03 r. 29.52:19/1.41] 7. 5|'“ 2. 8 45.3(20( 16.9(—32,9:26 .B878. 247 314 6.0l 1 [g 5.2] 0.55— 0.31] 5,963l W. 50 w, zou 7:18] 6
Fort Totten ,4t7| 28. 49|. . ] 30.24 3094 f 3‘ 29.56 I’mu 38—— o. zl veeneesl 36.8] 9| 8.8l —32.7 3 : 4.0l 0,38 ... 7,5570 nw. | 50 sw. :ol 8| 4‘20 7
Fort Yates. ..eeondorisonncsl e DTSRI 7.2, ! 45.0'14} 16,8'—25.6 ceeveurre] B0 G 30 resealrerererss el soemersedd one g,

3
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. _ . . H . !
§ I A"m0"”:::5"];"x::;lsl{::]ﬁél;j Inches ! Temperature of the air (in degreecs Fahronheit). : .
- -~
v v, g el P L Tl kS
' 2. h-1 g T Extremes. X, Z P8 Extremes. " & 'Duily runges. 2 |
Statiouns. €8y zun (So=z . _ ... 'g¥ s 'S e £ __ =
fe2iBEeT 2¥: Ty E OF isg 7 DR =
2T V22025 ZE g3 isioLf oz ot E 2 E. . %
(8 =232 g2, £8 0 28 58 2 g8 T EE % g
‘2 E 2 ET Btz fiizie §if E :E E EZ§:¢
B 2 A &= mEAiT5 2%°% B '3 = = B2 cian s R
Upper Miss . ’ . : ! | ! : s t
8aint Paul 831 29.24 .11:30.19 " 30.86 ; 4 29.64 '14'1.21 8.4'—10.4 42. 7 9' 16.5—23. 727. 2,066,431.3 5 4.01197.0
La Crosse.. 725' 29.39 .12 30.21.30.85. 4 29.62 ,141.23 16.1— 6.6 48,0 §. 25.1.—14.927 9.062.929.9' 1, 5.2'1076.q
Davenport 615' 29,50 o8 30.19 ' 30.70 4 29.63 {14 1,07 17.5— 9.8 54.0 11 29, 9—2[ 6271 8.875.639.4i20, 9.3'1077.9°
Der Moine 849 29.27 .09 30.21 30.79 4 29.59 14°1.19 19.2— 5.0 54.2'11. 27.0'—19.527: 10.273.730.9 5 7.217 83.5
Dubuque... 665! 29.45 _eeveeee '30.20 30.79 4-29.59 .14.1.21 15.8'— 9.6 50,411 24.6—23.527. 6.8.73.9'38.3 20 3.62975.4
Keokuk., 618 29.52 . +-.09:30.20 30.59 2 29.65 140.94 21.2— 7.4 55.0!1. 30.1—I14.927' 13.369.935.720 7.2'1379.6'
Cairo..... 350: 29.50 +4-.03 30.18 30.51' 2,29.70 . 140 81 30.7— 7.6 57.210 37.7! I1.3 3 24.545.9.23.5 7 3.42873.6
Springfield.. 644' 29.49 .07 30.20: 30.62 4 290.57 14.1.05 26.4— 5.9 54. SII 36.2— 5.627, 18.160. 128.7126° 7.21252.9
Saint Louis .., 571 2g.56 4-.05 30.18 ' 30.58 ' 4:29.60 .14 0.98 29.8 — 4.7 61,1 11! 38. 5— 2. 827| 21,3'63.9 32.3126 9.112%69,0'
Missouri Valley. i ' | | ! i |
LAMAT coveeeera-. L1 028' : [UUUSURRLIUPRN Liveconree vaee wovese suadvenees vee ties feas
Lenvenworth. 842 29.30 + 08 30 22 30.76 33 7.— 6.7 15. 469 1.32. 520 5.4 37s.1,
Owmaha.. w L3 . s sesnsanes sessessan, s oo eeesee seesesses sensannes savnnses soslsesnnnae senrsreeetes jeesresanelvanndsunnnn Lo
Valentine . 2,604, 27 ....... 30 17 30.85 4 29.69 16;1.16 lg.z' 8.076.939.6.14, 8.011 81,9
Huron ... 1,307: 28.75 .11 30.23 30.96 4'29.68 201.28 .4 —10.6 .8—32.0 4i— 1.680.244. x.ul 3.6 11794, 9;
Yankton . 1,234 28.81 ~-.0b 30.20 |3o.9l 4; 29.65 zo 1.26 14.,0— 6.9 49.0 9 23.9.—22. 7 4' 4. 471 738 4 5 1, 375 9

Northern slope. |
Fort Assinaboine
Fort Custer
Fort Magianis .
Fort Shaw
Helena..
Poplar X
Deadwood
Cheyenne.

2,720' 27.20
. 3,040 26.87

.04 30.15: 30,81 31 29.58 19 1.23
.02 30.13 30.73 31 29,66 '16 1,00
. 30,04 ' 30.61 31129.53 81.08

61, 8 19 27. 6|—-37 T 26

18.9'— o.7 44 <27| 9.32262, "'i
24.1 3.8 s59.213 32.9i—12. 626 31.519 4.7 1078 o
23.64 0.1 s56.0 8 34. 1.—22. 426 45.0 2 8.8 |864

: 9 361—15526 ............
. 40.0 9 16, 7——38226—63

; Mean dew-point.
Precipitation.

1.48

0.
0,81
1,03
1.03:
1.74
R
2.65

—
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8
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o
4
8
6
8 o
I

0NNV ~O N

NN

16,5 0.65
13 9-
1,8

7.6

074

0.50|

0.10'

) T
g Winds, l Pl
| & lglg] -
o2ty Lo Maximum [2la g3
. I ;2 P B velocity, 5 gfj“.z-;g
| § 'Egime = o EELE
| £ _g:i58.e & EsdEs
EETE 'z §ogersfels
T - =, 8 Sisglsg
3 i & 1 a =) S '2.'2 :2
i B : - _'I )
|
-4 o0.19' 3,978 2[ nw, ,14 gl 4,9 8
— 0.83' 5,437 28 n. 1410 '10'13 8
— 1.17 §,276! i 24 8w, |1° 8. 415 12
— g% g,zgzl 123 n, g| 5u|14
— 0.87 2,980 P18 . slix 15
— 1.22 5,713 | 28 nw, 4|,4 13
— 1.9¢; n. 32 nw, 15 u 14121 5§
—2468986 8. 28. n.oosgy 81310
4- 0.23 8, e 36 nw, 1410 REGTIR:]
ool |
S g s w 7| el l.:; o
,371 e -“I..Sf; e 14. 9:” R
if 0.42 5650 nw. , 31 nw., zolw 31810
0.20 5,882 nw. | 36 n, 1411 9.13. 9
I A
7,970 8w. 52 b. .r3 4 916, 6
5281 n. " 38 nw, 116! 91116 4
8,860 nw. 54 W. ‘19121016 §
4,724, 4110 13 14: 4
4,347 Ww. 2011 2519: 6
3,544 BwW Ve 22 13 2|20 9

North Pla 23179,3 5,838 14 6| 3i|3'15
' i ' \ . !
Middle slope. ! . ! ' : ! ' ' i : : | ; ! | ! | |
Denver wo: 5:294 24.71 —.03 30.02 30.53 4’ 29.58 160, 94 64.828 49.6° 1. 420 21, 163 460 4:7 12.517 43.4' 19.2° 0.87 4 0.13 6,610 8. S 36 W. 17 6 01516
Piko'e Penk 14,134 17.63 ........ 30.12 30.56 19, 29.69 :100.8 23.1 9 14.3—8.623  3.331.723.319 S. 4253%.3' 2.7 1.17— 0.3123,649 nw. Bo w. 26 g 5 xf :8
Las Animas.. 3,899 26.06 '4-.05 30.11 30,62 4 29.63 100.99 71.5' 9, 49.6° 1.227. 14.270.355.3 914.32179, 23.3 0.07\— O, 78 4,001 W. 44 n. 14 2' 3126
Concordia ' 1,384 28.68 ... 30.19 30.82 4 29.74 161.08 59.210 34.7— 7.426' 15.166.636.6: 8 6.2 16.8 o.56... 5,853 n. | 36 nw. 14 4 5111
Dodge Cit 2,523 27.47 + 05 30.18 30.80 4 29 73 . o7 . 63 0 9 43.5— 5.037 16.368.046. 626 9 18.9' 0,25— o. 55 6,393 F¢. 40 NW. ‘14 2 Y21
Fort Reno.. . 66.814 49.1'— 2,027 14.968,8 sueui’u. . 0,04 2. ; o2l
Fort S‘up.pl) . . 65.4 9 45.1! 1,027 21.764.4;. o.0I'— . -l 3
Fort Elliott... e 2,700 27.30 —.04 30.06 30.62 4 29 62 161 oo 71.320 49. 6' 2.4 27. 21.368.945. 226 10 5 364 4[ 21, 9 o. 09— o. 93 8,231 nw. | §2 nw '4i b4l
Southern slope. : . ! i ' | | i . o
Fort Sill ... .. ...l 1,200 28.90 4,06 30.17 30.72 4 29.72 161.00 . - 69,014 49.8 3. 127, 26.265.9.40.1 ‘26 10. .030,58, 4 22.2" 0.02,— 2. n 9,058 1. 46 n 26! 1!
Abilene... 1,748 28.30 ........ 30.13 30.69 4 29.74 160.95 44.1 73.126 §7.5 g 15 33.764.050.527.11.72858 9 29.1 o, 9,417 sw. ' 38 sw. 16 ¢
l':ort })nvin. 4,928 25.24 +-.or 30.08 30.54 4 29.73.300.81 49.9- 4.8 74.3 2 64.3° 18.1' § 37.456.240.51312. 01030 2| 15.9' o 6,038 sw. 38 n a8 o
Fort Stanton........." 6,150 24.00 ....... 29.98 30.37 19 29.59 :300.78  38.0 eeesrnes 63.6'13 54.5 II.519 25, 852 142.2 510710 56.1' 21.6 o 6,648 nw. 46 n ill 1'
Southern plateun. ! : f i : ‘ | | | . b
Ei Paso... " 3,764 26. 35 + 03 30.12 30.46 4 29.81 300 6s 47.7+4 1.4 74.021 62.7 23.4 S5 34.050. 644 621 20.0 756 SI 32.0 o, 04- o. 7o 3,:23 w. 26w, 23 g,
Lava ... teersane savonenen con covernsneras. venies 41,6 ceeenenn 67,017 58.5 18,016 24.849.0 .....; ofsreesenes ETRCE! cernruienniies FEO T P S
Santa Fé. | 7,026 23 3o 07 30.14 , 30.50 ;; 29.72 xoo 78 34.04 3.5 54.0 2 45. 3 x .312 24.140.733.6 6 8 211 52 3 7. o 0.32— O. 54 4,984 n. i26 n 25 2.
Fort Apnghe 5,050 25 1 .04 30.17 30 52 13 29.77 ‘10 0.74 3.7 67.3 1i 60, zl .524 24.848.845.5 116, 51153 5 24.4 o, 24_ 1.91 3,576 e, 20 8. m; 1
gmf gom‘e . 66,2 21: gr 3i 31 5 5 40.834.7 cceeee vt vrenen I ......... 0.1 5 cesssetesnasanns sesesanss 1l
ort Graunt.... ' 70.4 2 2,512 I. 0.9,20 lz 22 6 2 — 1.6, N
Fort McDowell ’ go.g,m 7:;2 27.2-26, : 337,9?...9 RTLII 93, 3 3.5 g gz ' 4 ‘.’903 ."‘:.,,. !
Fort Thomas 69.6 1 63.4 19.413 o. 04— x 47 1,701 8¢,
Fort Verde ‘69.0. 9 61.6° 22.52§ e’ O, 60'— 1. I .
Manc?pn,. 77.220 74.5' 29.712 5 o u vveassrene
Phaenix. 85.1, 7: 73.7] 32.1 8 36.953.0.. ceseves: 0,07 — 1. u|
Prescott..,.. 64.1. 8 57.0' 21.615 28,642.5 28.5 trace— 1.8
8an Carlos v2.1'18 63.5 20.1 3 2B.652.0 . 0. ool.
Willcox .. 82.0 69.4 15.023. 22.367.0 0.08
. . 3 29. -4 79.318 72.51 34.31I 47.345. 03 0,00
3,622 2645 . .1 30.13 1 30.44 13 29.67 4407 cveeenens 62, 420 54. 7I 30,211 36.1. 32 2 0.00 o
Middle platean. ; ' ) i v C i ! i P | |
Fort Bldwell.......... 4,615 25.46 "........ 30.18 30.59 13 20.79  80.81 38.4 creverers §5.4 18 46.5 16,621 28.8_38.831 8 1 8.4 22-80,8 32.6i 4,25 .eerereens 42 W. 30 W, 1
Winnemucea S 4,358 25, 7% + os 30.19 ' 30, 6% 13'29.78 g'o. 37. x+ 5.1 61.319 47.6 15.8 2. 28.645.532.0] 2 6.9'3064.3 25.4' 0. si'- 0.40; 6, 336 AW, i 29 8w, 9 7Il7 1
Frisco wecoreeerers ! 6,406 23.78 ........ 30.06 30,50 .13 29.61 57.216 46,20 18,221l 31,139, 022,213 9.518 56,11 23.5 0,05.crercees .1 6,058 Bw. | 43 »w 4 1 2 .2 17
8alt Lake City 4,348 25.76 +-. 07, 30.22 ! 30.73 13, 29.73 . 85. 7|28 44. 0| 19.0 I' 28,236, 725.6 8 6.11074.6 28.7 1, 37— o. 16 2,239 60, 28 aw 24I,2 7 177
Montrose...... . 5,780 24.38 ... ' 30.18 30.61 '13' 29.64 . 53.3' 9" 44.4' 10,721 20.632.631.520i 8-%3066.7' 21.7 3,176 se. | 20 NW. 181 4 6’1015
Fort Bridger......... ,643 23.35 e 30.14 30.55 13 29.73 z6 8: 30.0 ceeennn 49.0 1 38.6 5.6::1' 20.643.4 32 2 "9 9. 17 69,6 20.6 '9, 640 w. 140 hw, ’GI 3 3,3 5
BNozllésiru plateau. | : : . : | H ; |
olsé City ..... eeesen 24750 2930 ..o 30.20 30,71 13 29.73 260,98 60.2; 8 44.0 21.22 I 30.239.022. 7 6 6. 6157 31.4 2.6 [ 2,6 2 se, i 18 80, - .
Coonr d’Alene........ . ) " 47.0 7 36.5 10,027 29.137.0 ... ... 9 7 4.23!1 3 ner : ot 8;2 .132“; 5
Ashland...... 63.012 51.0. 24.0 1 35.039.037.015 | 4.66i.. ) -
Fort Klamath sI, o 3 42.31 15.023 26.236.0 6.55 ..
Lakeviow ... 53.0.14 44.7: 16,521 30.1.36.528.014 . 3.13 .
Linkville..... vos. 57.731 49.1 24.22! 33.533.5.. P2,27.
Fort 8pokane.... | . ' 55.014. 37.9, 12, 028 27.8 43.0... 3.83..
8pokane Falla......... 1,909 28.00 —.04 30.07 30.53 14 29.67 80.85 5 Tt 3. 8 7.2 13 42.3 14. 4|27_ 30.342-824.8.26 6.3 3.90.8! 32.7: 3. 87+ 1. 57 3,048 HW. | 25 aw. .
N. Puc. coastregion.' ' . ; , I ! [ |
Fort Canby 179 29-73—0729-93 3041 3 29.59 80.82 475 . 58019 51.3 36,716 43.621.314, 316 3.82 59 6. 45.317.35 58 K. 282824 7 o
Neah Bay . v+ eve coeteares seveears cevsberte s neer  aiaeerserens e sen. 59.011 53.9, 28.026° 41.531,0. e Hreeoresns 30,7000 veene soees savensnns o |20 .
Olympis ... 36 29.94 .c4 29.99 1 30.46 13 20.58 280,87 44 6+ 4.4 6012 3 49.2 31.026 39.519. 216,413 4. 8."594.0 13384 4.19 3,354, 8. . 17 A, 16 20'10 1
Port Angeles.. 14 29.91 ........ 29 93 30 44 13 29 u ‘281,02 40.8 53.4 13" 45. 4I 25,526, 35.7.27.913.6,22 4-6 496 39 7. 7l| - 2,356 6. 15 n. 14, 16 H
Pysht.......... 40.4 . 55.512 42.2' g 026 38.532.5.. . N 1 [ F. .
Tatoosh Island. 45.9 . 54.513 49.3 026: 42.226.5 18, 827 3 23 9o 9 43. 325 84| ‘12,452 s, | 51 so. 12 31|24I o
Astoria .... - 47.1 ..o’ 59,012 SI.G; 39.0 1 43. 120. 0. wveel i eren! s er 3 .
Portland 88 29.94 —.02 30.03° 30.43 :3 29.69 80 74 45.54 4.6 65.4 13, 50.8] 29.7.27° 40.235.7' 19 731 4 02589 4 42 3 u 52 3. 37| 3,99 n. | 24 o ‘24 |8 12' 1
Roseburg . ceeee 523 20.53 ‘4-.03 30,10, 30. 4g 13-29.69 270,76 47.04 5.4, 65.812. 54.9] 31.5 I. 40.734.323.623 6.61186.7. 43.0, 7.30~ 0.97, 2, 07 ne. ! 24 ge. Iz 24|1413 4
V;';'I‘}a;zall: o ..t 1,018 28.99 ....... 30.11 30.48 13 29.73: so 75 39.7 cecveenne 63.2'13 47.9| 13 328 33.7 49, 926.4. 1 5.52779. o‘ 32. 8 4. 4x|... . ....' 4, 622 aw. ; 26 8w, 24 17 1019, 2
c. coant reg., . : \ N
%agc Dllo'r;.doclnu ] 637 29.42 + o8 30,10 30. 38 13 29. 68 280.71 50.84 1.1' 63.8/18, 55.4 42.3-10. 47.821.512.4' 2 47.5 23 16 920 2
e UFT viiiirenee. 332 aeneee, . eaneonsuee vene rreeiens eveoneees
8acramento 64 30,11 .06 30.16 : 30.40 13 20.86 8.0, 49.24 2.4. 2 57, 1 . 2 . ) 81112
S;npl-"mncis‘co 60 30,12 +f-.08 30.17 30.3% 13 29.90 80.48 53.11 1.3 66,018 55.9' 43. 3I 2 82' 3,923 n. : 20' w, ? 7. rﬂ;;lm
. Pac. coast r : - : | \ ) : . . v ! i i : [ ' |
Los Angeles 339 29.75 '-f-.05 30.08 | 30,25 ‘11 29.93 200.32 55.71 0.6 84.814 67.3| 37. 3 3| 45. 547 5'33.6 13 9.92!79.1I 48.6 0.26 — 3.41| 3,671' ne. . 20 nw, xol . xz'xs
8an Diego... 67: 30.04 | .06i 30.08';30.24 i11}29.94 200,30 56.04- 0.4 75.5'|19I 63.4] 40.5 u 493 35. °.“ 519 7.6'3082.2L 50.0, O.IO!— 2,12 a:%- n, x6I n. 3 |

. |
e
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e : g 2 2| = ! e
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g g A Stations. g g g | - : — ° ° Inches
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5th, with positive values; on the 7th, with positive and nega-
tive values. ’

At Baltimore, Maryland, a continuous photographic record
has been obtained. Fluctuations during rain are marked on
several sheets. The record for forty-eight hours fromn noon of
December 4th to noon of December 6th includes the first snow
storm of the season. Beginning at 2.05 p. . of the 4th the
potential continues positive, averaging 100 volts, with a sud-
den fall almost to zero about 7 p. m.; becoming positive again,
slightly higher than before, until about 10 p. m. when the
value is doubled, continuing until shortly before midnight
when great fluctuations begin, extending to 500 volts on euch
side of zero, and continuing until 2.30 a. m. High positive
values prevail wuntil 7 a. m., decreasing steadily from that
time, and become slightly negative about 12 m. of the 5th.
Very high positive values prevailed from 12.30 p. m. to 1.45
p. m., followed by variable indications turning to negative,
" reaching a maximum, 300 volts, shortly after 5 p. m., or about
.the time the snow ended. It is to be noted that here, as at
the other stations, positive electricity predominates during
snow. Fluctuations of 1,000 volts on each side oceur, during
rain, from 10.40 a. m. to 10.50 p. m. of December 15th.

At Columbus, Olio, negative values occurred on the follow-
ing dates: on the 9th, in value 3 volts, during smoke almost
as thick as fog. This is quite an exceptional instance, as no
negative values are recorded for some time preceding and fol-
lowing, and as there appears to be no change in the weather
with which this might be connected. On December 13th,
negative values occurred during light rain; on the 22d, during
light snow; on the 23d, during light rain, and on the 24th,
during rain and snow. Snow occurred on November 30th,
accompanied with positive values; on December 1st, with
positive values; on the 17th, with high positive values; on the
22d, with negative values, and on the 24th, with uegative
values. The highest positive values were 136 volts on No-
vember 30th, during fair weather; 70 volts on December 24,
during clear weather; 92 volts on December 17th, during light
snow, and 155 volts on December 29th, during fair weather.
Zero potentials occurred on the 14th and 15th, during rain.
The bighest negative values occurred on the 24th, during snow.

At New Haven, Connecticut, negative values were obtained
on the following dates: December 7th, at 9 a. m., value 8.8
volts, during cloudy weather, with lhigh northeasterly winds,
and preeeding snow two hours. December 13th, at 1 p. m.,
value 57 volts, during light rain, which continued for some
time. December 15th, at 1 p. m. and 3 p. m., during light
rain, and preceding snow. December 18th, at 9 a. m. and 11
a. m,, during light rain which continued for some time after
last observation.

Rain occurred on the 13th, 15th, 18th, and 24th, the last
being the only date not accompanied by negative values. The
value during the rain, which onded soon after, was 23 volts
positive. Snow occurred on December 7th, with values chang-
ing from minus 7 volts to plus 540 volts; on December 16th,
with high positive values, and on the 27th, with low positive
values. .

The highest positive values occurred on December 7th, 540
volts, during heavy snow; on the 9th, 93.7 volts, during clear
and clondless weather; on the 10th, 67 volts, during clear
weather; on the 16th, 1.307 volts, during light snow, 957, dur-
ing heavy snow; and on the 17th, 102 volts, during clear
weather. The values nearest zero occurred on the 15th, minus
5 volts, during light rain.

The highest negative values were 57 volts on the 13th, dur-
ing light rain; 688 volts on the 15th, during light rain, and
108.5 volts on the 18th, during light rain. Dense fog is
recorded on the morning of the 24th, accompanied with posi-
tive electrification, in value 60 volts, the average value for the
remainder of the day being 22.6 volts,

At Boston, Massachusetts, a complete set of observations
has been obtained. Negative indications occur on the follow-

tioned later; on December 6th, following snow, during cloudy
woather, on the same date in the afternoon, preceding snow
by twelve hours; on the 12th, during clonudy weather, preced-
ing rain seven hours; on the 15th, preceding snow twelve
hours; on the 18th, preceding rain two and a halt hours; on
the 20th, during fair weather; on the 23d, preceding rain nine
hours ;.on the 24th, preceding rain four hours; on the 26th,
preceding snow two hours; on the 29th, preceding snow
twelve hours; on the 30th, during snow, changing to positive;
on the 31st, during snow.

Snow occurred on the 5th, accompanied by high positive
potentials, increasing during the day ; on the Tth, early in the
morning, accompanied throughout the day by high positive
potentials; on the 15th, ut 11.30 a. m., and all day on the
16th, accompanied by high increasing positive potentials;
on the 26th, beginning at 11 a. m. and ending at 12.30 p. m.,
high negative values, changing with the snow to high posi-
tive; on the 27th, from 10 a. m. to 1.15 p. m., accompanied by
increasing positive values; on the 30th, from early in the
morning throughout that day and the following, high nega-
tive changing to high positive values, becoming negative for
a few hours on the 31st. There are at least three instances
in which the coming snow might have been predicted from the
indications of the electrometer, viz., on December Gth, 16th,
and 29th.

Rain on the 12th was preceded by negative values, and ac-
companied on the 13th by low positive values. Likewise on
the 18th and 24th negative indications preceded the rain suf-
ficiently long to be of practical benefit. The highest positive
potentials occurred on the 16th, 405 volts, during heavy snow,
and on the 29th, 343 volts, during fair weather. In no case yet
has the highest positive value obtained during fair weather
oxceeded or equalled that obtained during snowfall.

. On three dates polar bands were observed, and the behaviour
of the electrometer during their prevaleunce is most interesting.
On December 4th the values were at 9 a. m., positive 75; at
11 a. m., positive 142.5; at 1 p.m., minus 226.5; and at 3 p. m.,
positive 257 volts. There were no noticeable changes in the
weather. Polar bands were noticed from 3.30 p. m. to 6 p. m.
On the 11th and 14th there are also marked variatious in the
potential during the continuance of polar bands.

At Ithaca, New York, observations have been continued
during the month with the following results: on November
30th, during light snow, negative electricity was followed by
heavy snow and positive values; on December 2d very high
but variable negative indications oceurred in advance of snow,
with a change to increasing positive values during the snow;
on December 3d nogative values, snowing at intervals; on
December 4th very high positive values in the forenoon, dur-
ing snow, decreasing after snow ended, and in the afternoon,
during cloudy weather, negative values; on December 5th
negative values, during snow ; on December 6th negative dur-
ing light snow, positive after the snow ended; on December
7th negative in advance of snow, decreasing during snow; on
December 9th small negative values in the morning, during
calm clondy weather; on December 13th negative values in
the morning during threatening weather; on December 14th
negative iu the morning during threatening weather; on De-
cember 16th negative throughout the day, with snow in the
forenoon; on December 13th negative during rain; on the 19th
negative during snow but decreasing in value; on the 23d
negative during threatening weather; on the 25th, in the morn-
ing, snow with high positive values, followed by threatening
weather and high negative values, followed still later by snow
and high negative values; on the 27th positive values during
snow, with negative values after the snow had ended; on the
28th negative values during calm fair weather.

Suow, accompanied by high positive values, is recorded on
December 15th, 22d, and 26th. December 5th is the most
noteworthy of the dates on which snow fell accompanied by
negative values; and even this seems to show a decrease in

ing dates: December 4th, under circumstances to.be men-

the negative electrification during snow. The values for the
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:li fferent observations were respectively, —150, —5, —525, and

_-324 volts, the snow beginning a little before, and ending a
jittle after the last observations. .
'These observations at Ithaca seem to strongly confirm the
statement first made by Wislicenus, and subsequently hinted
at by many observers, that a negative value, during winter
months and under certain conditi‘ons_x of wea.tl!er, is ulmost'
always an indication of snowfall within a certain distance of
the place of observation. .
During the snowtall at the place of observation the values
are, as a rule, positive, and increasing during the continuance
ot the snow, or, if negative, the values decrease with the con-
tinuaunce of snow, which is virtually the same condition.

The highest positive values occurred on the following dates,
with, in every case, close connection with snow: On 2d, value

© 800 volts, during light snow; on 3d, value 1,200 volts, during
1light snow; on 4th, 2,200 volts, during light snow ; on the 15th,
2,270 volts, during light snow, 2,600 volts, during heavy snow,
960 volts, during light snow; on the 25th, 615 volts, during light
snow; on the 26th, 1,550 to 2,000 volts, during light snow ; on
<27th, 2,300 volts, tollowing snow one hour.

The values nearest zero were as follows, marked, as a rule,
by cloudy, threatening weather: On November 29th, 7 volts,
during threatening weather ; on December 5th, 35 volts, during
threatening weather; on the 7th, 5 volts, aud on the 16th, 0 to
—10 volts, during threatening weather; and on the 19th, 0 volts,
during threatening weather. It may be of interest to note
that for the first date given rain followed in twelve hours; on
the second date snow followed in three hours: on the third|
date snow followed in one hour and fifty minutes; and on the
fourth date snow followed in thirty minutes. For the 19th no
precipitation is recorded within forty hours, although the
weuther remained for some time threatening and cloudy.

The highest negative values occurred on December 14th, 350
volts, during threatening weather, preceding snow twelve hours;
on December 16th, 400 volts, during light snow, which soon
ended; on December 18th, 668 volts, during light rain; and on
December 25th, during light snow.

, On chart vi is plotted the observations made during the!
inonth of December, 1886, at Boston, Ithaca, and New Haven. |
"The observations for the present are made at 9 a. m., 11 a. m.,
1 p.m., and 3 p.m. In the case of Boston, considering the
curve generally, we notice that there are four periods of marked
fluctuation, namely, December 5-6th, December 15-16th, De-
<cember 26th, and December 29th. All these are found to cor-
respond with certain atmospheric disturbances, and it is very
evidont that these fluctuations are closely connected with the
movements of storm-areas. In this special case, the dates
mentioned above are dates of heavy snow at Boston. Tosome
oxtent there is an agreement between the dates of marked
fluctuation at Boston and Ithaca, and there seems to be, as
might be anticipated, a certain time difference between the
two places. Thus, at Ithaca, the highest positive values on
the 4th and 166h appear to precede by some hours the highest
positive values obtaived at Boston. But the snow began at
Ithaca on 4th at 7.45 a. m., while it did not not begin at Boston
antil 8156 a. m. of the 5th, and on the 15th snow began at
Ythaca during the early morning while it did not begin at
Boston until 11.30 p. m. of the 15th; or the time difference be-
tween certain electrometer indications at two places is con-
nected with their distance from the disturbing influences.

OPTICAL PHENOMENA.
SOLAR HALOS.
. Solar halos were observed in the various states and terri-
tories on the following dates:
Arizona.—4th, 6th, 16th, 28th,
California.—1st, 3d, 4th, 10th, 15th, 16th, 22d, 28th, 31st.
Colorado.—2d, 5th, 9th, 12th,

Dakota.—1st to 4th, 6th, 11th, 23d, 26th, 27th, 29th, 31st.
Florida.—4th, 8th, 25th, 28th.

Idaho.—21st.

Illinois.—3d, 7th, 11th, 15th, 16th, 20th, 22d, 23d, 25th, 27th,
28th, 30th.

Indiana.—2d.

Iowa.—3d, 27th, 29th.

Hansas.—1st, 13th, 21st, 22d, 23d, 27th, 28th, 29th, 31st.

Kentucky.—3d.

Maine.—22d, 24th, 30th.

Massachusetts.—4th, 10th, 27th.

Michigan.—T7th, 8th, 10th, 11th, 17th, 18th, 20th, 22d, 26th,
27th, 28th, 30th.

Minnesota.—1st to 4th, 11th, 14th, 20th,
29th.

Missouri.—19th,

Montana.—3d, 5th, 25th, 29th.

Nebraska.—30th, 31st.

‘Nevada.—26th.

New Hampshire.—6th.

New Jersey.—34d, 4th, 26th, 28th, 29th.

New York.—5th, 10th, 16th, 17th, 23d, 28th, 29th, 30th.

North Carolina.—I1st, 8th, 9th, 12th, 14th, 17th, 19th, 24th,
28th. .

Ohio.—4th, Tth, 10th, 15th, 20th, 25th, 26th, 28th, 30th.

Oregon.—18th, 20th.

LPennsgylvania.—17th, 23d.
© South Carolina.—8th, 9th, 28th, 29th.

Tennessce.—8th, 9th, 18th, 20th, 25th, 26th.

Teras.—Tth, 27th.

Vermont.—10th, 23d, 30th.

Virginia.—9th, 19th.

Wisconsin.—1st, 11th, 18th, 24th, 27th to 30th.

Wyoming.—1st, 2d, 5th, 11th, 15th, 21st,

22d, 23d, 26th, 27th,

LUNAR HALOS.

Lunar halos were observed in the various states and terri-
tories on the following dates:

Alabama.—T7th, 8th, 9th,

Arizona.—3d to 9th, 28th, 29th.

Arkansas.—7th, 8th, 10th.

California.—1st to 5th, 10th, 11th, 15th, 30th, 31st.

Colorado.—Gth, 9th.

Connecticut.—4th, 10th.

Dakota.—2d, 6tb, 7th, 9th, 10th, 15th.

District of Columbia.—11th,

Florida.—4th, 7th, 8th, 9th, 17th, 30th.

Georgia.—Tth, 8th, 9th, 31st.

Idaho.—2d, 4th, 6th, 10th, 19th.

Illinois.—3d, 6th, 10th, 11th, 14th, 15th, 28th, 30th, 31st.

Indiana.—3d, 6th, 7th, 11th, 18th.

Indian Territory.—Tth, 10th.

Jowa.—3d, 6th, 9th, 11th, 13th, 19th, 20th, 31st.

Kansas.—1st, 2d, 3d, 5th, 6th, 9th, 10th, 15th, 16th, 18th, -
22d, 29th, 31st. ’
Kentucky.—3d, 4th, 8th.
Louisiana.—7th, 30th.
Maine.~—4th, 6th, Tth, 11th, 29th.
Maryland.—11th. '
Massachusetts.—4th, 6th, 10th, 11th, 18th.
Michigan.—4th, 5th, 7th to 10th, 17th, 20th, 30th.
Minnesota.—1st, 5th, Gth, 8th, 9th, 14th, 16th, 17th.
Misgissippi.~—Tth. ’
Misgouri.—6th,
Montana.—5th, 7th, 9th, 12th, 29th.
Nebraska.—6th, 7th, 9th, 10th, 11th, 13th, 31st.
Nevada.—1st, 6th, 10th,
New Hampshire.—4th, 6th, 10th, 14th, 19th.
New Jersey.—4th, Tth, 11th, 14th, 26th.
New Megico.—6th.
New York.—4th, 5th, 10th, 11th, 28th.
North Carolina.—3d, 4th, 8th, 9th, 13th, 30th.

Georgia.—%tf:, 31st.

Ohio.—1st, 24, 7th, 8th, 11th, 15th, 17th, 30th.
Oregon.—1st, 4th, 5th, Tth, 30th.



